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????????Finite Difference Time Domain method: FDTD?????
????????????????????????FDTD-Multiple Analysis
Space??FDTD-MAS??????? [6]???? FDTD?????????






Analysis Space: IAS??????IAS?????? IAS??????????















???????????????? Internal Analysis Space (IAS)?????




Ra = ∆EAS/∆IAS (1)
IAS???????∆tIAS?EAS???????∆tEAS????? (2)????





















? 1? FDTD-MAS?????????????(a) ?????? (IAS)?(b) ???
??? (EAS)




???EAS???? x− z??????????Ex???Hx?? (3)?(4)?
???













ExIAS(iI + Rax2 , j, kI) (3)



















????? IAS?????????????x − z ???????? (3)?(4)
? j? j = je1???? j = je2???. iE? EAS?iI? IAS??????. ?




















? 2? IAS?? EAS???????????




(nEAS)∆tEAS = (nIAS)∆tIAS, (5)
????nEAS? nIAS????? EAS? IAS????????????
???????????????Ra?????????????Ra???
????IAS? EAS?????????







































































Ra ∆IAS ∆EAS ∆tIAS ∆tEAS I0
mm mm ps ps mA
6 2.5000 1.443 27.37
8 1.8750 1.604 28.21
10 1.5000 1.804 28.90
12 1.2500 15 2.062 28.86 29.12
14 1.0714 2.405 29.35
16 0.9375 2.886 29.48
18 0.8333 3.608 29.59
20 0.7500 4.811 29.62
????? IAS?????????? (x, y, z) = (IA, JA,KA)???????

























?? ϕ? 90??????? (10b)?? r????????????????
IAS?EAS???????? 6?? 20?????????????????
EAS??????? 1 GHz???? 1/20??????15 mm???????
?????? IAS???????????????????????????
? 1??????????L? 0.15 m???????? φ? 0.15 mm????
??????? IAS???????????????????? [9, 10]???
?????????????????????????????Mur????
???Perfect Matched Layer (PML)?????PML???? 16?????
?? 1× 10−8???????? 3.1????
















? 5?????????????????Ra = 10?
???????????????????????????????????









? 6?Ra = 20????x−y????? |E|??????? 6(a)? 6×6 m2











E2x(x, y,KA) + E2y(x, y,KA) (11a)
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????? FDTD-MAS??????????? 1 dB??????????
??FDTD-MAS???????????????????????????
?????
? 7(a) ??????? EAS ?????? 15 mm ??????????
(Coarse grid) ????????????????????????????



















   
   
   
   
   






























? 7??????????????, (a) |Ey(r)|ϕ=90degree ??????(b) |Eθ|??
???(c) |Ey(ϕ)|r=3 m????
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